Background: More than 80% of all common disease in Ethiopia is of infectious origin. Traditional medicine plays a great role in combating this disease. Dichrocepala integrifolia (L.f) O.kuntze is one of the traditional remedies used for treatment of wound infection. Objective: To screen the major phytochemical constituents and evaluate antibacterial activity tests of leaf extracts of Dichrocephala integrifolia (L.f.) O. kuntze. Methods: experimental study involving gradient extraction, disc diffusion and broth dilution were conducted. Phytochemical screenings were also done to assess the presence of major secondary metabolites. Result: Chloroform extracts were the most effective where as ethanol extract were the least effective. S. typhi and pseudomonas aeruginosa were found to be the most sensitive and resistant microorganisms to all extract used at all test concentration, respectively. Accordingly from all test strains, S.typhi was inhibited by the minimum concentration of chloroform extract (MIC=125mg/ml). Conclusion and Recommendation: In general the antimicrobial activity of the plant observed here support the tradition therapeutic claim of the society. Further study should be conducted in further evaluating its antimicrobial effectiveness and also purification of the active chemical constituents that could be responsible for its biological activity.
INTRODUCTION
Starting from the ancient time, medicinal plants have been used to prevent and treat various health problems. Plants are still an independent source of medication in the contemporary health care delivery system. Their role is twofold in the development of medicines and served as a natural blue print for the development of new drugs [1] [2] [3] .
About 80% of the population in Ethiopia relies on herbal medicines. The use of herbs for remedies represents not only part of the struggle of the people to meet their essential drug needs but also it is integral component of the cultural beliefs and attitudes. More than 95% traditional preparations in the country are of plant origin. Anti microbial and wound healing plant products are among remedies that are commonly available in the markets [4] [5] [6] .
In general these medicinal preparations have paramount importance in treatment of infectious diseases in Ethiopia where it accounts 80% of all common diseases. Though the currently available anti infective drugs are critically important in reducing the global burden of infectious disease, emergency of resistant strains limits their usefulness. So there is considerable incentive to discover new antimicrobial agents from plants [5] [6] .
Different researches have been conducted in different countries worldwide in search for new antibacterial agents from traditionally used herbs. The screening of plant extracts and plant products for antimicrobial activity has shown that plants represent a potential source of novel antibiotic prototypes [7] [8] [9] [10] .
Though numerous medicinal plants are available in Ethiopia to be considered as potential sources of medicines, scientific studies supporting the traditional claims are lacking. Dichrocephala integrifolia (L.f.) kuntze is one of the commonly used traditional herbs used for treatments of wound infection and other ailments in Ethiopia [8] .
Only limited studies are available worldwide regarding the antimicrobial activities of Dichrocephala integrifolia (L.f.) kuntze and its families. Ones study done on the same plant family indicated antiinflammatory and anti-swelling activity of Dichrocephala integrifolia (L.f.) kuntze. The plant is also known to promote circulation for irregular menses and sprains. Another study done Saussurea lappa coustus of the same family of the plant again showed antimicrobial activity of its methanol extract against S.auerus, E. coli and S. typhi [11] [12] [13] .
Despite of lacking scientific proof in assuring the antimicrobial activity of Dicrocephala integrifolia (L.f) O.kuntze, it is commonly used by the societies for treatment of various ailments. So, the purpose of this study was to screen the major phytochemical constituents and evaluate antimicrobial activity of the leaf extracts to support the traditional therapeutic claim and to provide base line information for the scientific communities to carry on further study.
MATERIALS AND METHODS

Study design and period:
Laboratory based Experimental study design was conducted in pharmacy and biology laboratory of Jimma University from May, 15 to Aug 20, 2011.
Plant material
The fresh leaves of Dicrocephala integrifolia (L.f) O.kuntze were identified and collected in January 2011at ‗Seto Semero' and ‗Mendera Kochi' kebele of Jimma town and its botanical identity was confirmed by Dr. M. Remeesh department of Biology, Collage of natural science, Jimma University.
Preparation of Extract
The collected leaf of Dichrocephala integrifolia (composite) was dried, powdered and weighed. The gradient solvent extraction of powdered plant extract (70 mg) using soxhlet apparatus were undertaken using petroleum ether, ethyl acetate, chloroform and ethanol (80%), in an increasing order of polarity. After the plant parts were successively and exhaustively extracted with the solvents, each fraction was dried, weighed and screened for antimicrobial activity.
Microorganisms
Escherichia coli (ATCC 33849), salmonella typhi (ATCC 33458), staphylococcus aureus (ATCC 25923), pseudomonas aerugenosa (ATCC 27853), which are commonly known to cause wound infection were used to screen the antibacterial activity of the plant extracts.
Antibacterial screening
Disc diffusion methods were employed for antimicrobial screening of the extracts. The standard strains were reactivated and adjusted for the turbidity of the inoculums suspension using 0.5 McFarland's technique.
The dried surface of a Mueller-Hinton agar plate (MHA) (prepared by using 20ml of MHA on 150mm diameter Petri dish) was inoculated by streaking the swab over the entire sterile agar surface. This procedure was repeated by rotating the plate approximately 60° each time to ensure an even distribution of inoculums. Five different concentrations (200, 100, 50, 25, 12.5mg/ml) were prepared by dissolving the dried extract in the respective solvents used during gradient extraction. The sterile paper discs (what man filter paper 6mm in diameter) were impregnated with 20µl of the above extract. The discs loaded with the extract was placed on Muller-Hinton agar plates, which were previously inoculated with test strains and incubated at 37 o C for 16-18 hours. After incubation, inhibition zones were recorded as the diameter of the growth free zones around the disc using sliding vernier caliper in millimeters. Negative controls were prepared in the same way but using 20µl of pure solvent on sterile discs. Ciprofloxacin (5µg/disc) were served as positive control for S.aureus, P.aeruginosa and E.coli [14] .
Determination of Minimum Inhibitory Concentration (MIC)
The Minimum Inhibitory Concentration (MIC) of the extracts was determined for each of the test organisms in test tubes. For these test, 0.5 ml of varying concentrations of the extracts (25, 50, 75, 100, 125, 150, 175, 200,225 and 250 mg/ml) were taken in the test tubes and nutrient broth (2 ml) were added and then a loop full of the test organism. Two control tubes, antibiotic control (tube containing extract and growth media without inoculums) and organism control (tube containing the growth medium, saline and the inoculums), were maintained for each test batch. The lowest concentration of the extract that produced no visible bacterial growth (no turbidity) when compared with the control tubes were taken as MIC [15] .
Phytochemical screening
The concentrated residue from the gradient solvent extracts of the plant material was used to detect the secondary plant metabolites including alkaloids, glycoside, flavanoids, phytosterols, saponins, tannins, carotenoids and anthraquinones based on the methodology described by Asfaw Debella [13] .
RESULTS
The percentage yield of each fraction of Dichrocephala integrifolia is summarized in [table 1 ]. The maximum yield was obtained from the petroleum ether extracts (12.86%w/w) followed by chloroform extracts (10.14%w/w).
As it is clearly indicated in the table 2 below, preliminary phytochemical analysis showed alkaloids, saponnins, carotinoid and tannins detected in petroleum extract while phytosterols and saponins detected in ethanol extract. Alkaloids were detected in petroleum ether, ethyl acetate and chloroform fractions.
Regarding the antibacterial activity, all crude extract except ethanol exhibited an inhibitory effect against S.aureus, E.coli and S. typhi in a dose dependent manner as it is clearly shown in table 3. The chloroform extract found to be effective against all test strains used in the study except pseudomonas aeruginosa. On other hand the ethanol extract is only effective only against E.coli and S. typhi at high dose. S. typhi were the most sensitive but P.aeruginosa was the most resistant test strains to any of the plant extract examined at all test concentration.
The MIC values were also determined using broth dilution method for the most active extract, for Petroleum ether and chloroform extract, as demonstrated in table 4. Chloroform extract showed the lowest MIC value against S. typhi (125mg/ml) followed by petroleum ether extract against S. typhi (200mg/ml). 
DISCUSSION
The limitation of this study was, the antibacterial activities of the phytochemical constituents of studied plants were not investigated because of laboratory facility constraints.
In this study the highest percentage yield was obtained from Petroleum ether extract (12.86%). The maximum yield from petroleum ether might be important for further commercial production if the plant found to be antimicrobially effective.
In antimicrobial activity screening, it is the chloroform extracts of dichrocephala integrifolia that exhibited maximum bacterial growth inhibition. It is found to be very active against most microorganisms used similar to the study done in India. Another study done on similar species of dichrocephala integrifolia also indicate that petroleum extract exhibit the highest activity on most test microorganism which still support the present study since both are non polar portion of the plants that are antimicrobial active.
The alcoholic (ethanol) extract of this extract exhibit least activity than other plant extract used in the study. It was only active against E.coli and S. typhi which is still in general agreement with the methanol extract of Saussurea lappa coustusc of the same family with dichrocephala integrifolia (composite) which had an activity against only E.coli but not S. typhi [13] . The activity difference of these two plants regarding S. typhi might be explained by test strain to strain differences and physicochemical difference of the plant.
From this study the lowest MIC value of chloroform extract 125 mg/ml was demonstrated against S. typhi, while the MIC values ranging between 200-275 mg/ml were demonstrated against the rest of the test bacteria. MIC value of chloroform extract is found be different from MIC value of Holeptela integrifolia, (50 mg/ml) [13] . This difference could be due to a number of factors such as time of collection of the plant material and climatic condition difference which might in turn affect the amount of active constituents in the plants.
The antimicrobial activity of Dichrocephala integerifoliea leaf extracts observed in this study might be due to the alkaloid, phytosterols, tannins, flavonoids and carotenoids detected to be present in the plant. But, their antibacterial activity remain to be proofed
In general the antimicrobial activities of the plant extract is found to be low compared to the standard antibiotics (ciprofloxacin) used in these study. But it is hoped that they might produce comparable effect after further purification and analysis of the active constituents.
In conclusion, the plant extract displayed an activity against E. coli, S. aureus and S. typhi, which could support the traditional claim of the society. So based on the findings, the authors recommended further study to be conducted concerning the chemical compositions and the structure elucidation of the active component of the plant.
